Supplementary Notes
Supplementary Note 1. Effect of strains on the L of the MoSe2/WS2 superlattice For the MoSe2/WS2 superlattice, confining the two materials to one unit cell leads to 2% tensile and compressive in-plane strains in the WS2 and MoSe2 layers compared to their bulk counterparts, respectively. To evaluate the influence of the strains on thermal transport, we first optimize the lattice parameters of bulk WS2 and MoSe2 by applying the corresponding strains and allowing the cross-plane lattice constants to relax. The obtained cross-plane lattice constants of WS2 and MoSe2 are decreased and increased by 1%, respectively. As a result, the cross-plane lattice constant of the MoSe2/WS2 superlattice is only 0.2% smaller than the average value of corresponding bulk crystals, a minor change compared to the in-plane ones.
We then calculate the L of the two strained crystals, as shown in Figure S1 . Compared to unstrained crystals, the in-plane thermal conductivity In of the strained WS2 at 300 K decreases from 153. 5 crystals to estimate that the In of the MoSe2/WS2 superlattice decreases by 9% due to the 2% inplane strains. For the Cross of the superlattice, its variation is negligible considering the very small cross-plane strain. Therefore, the thermal anisotropy ratio In/Cross of the strained superlattice may decrease by ~ 9%. These minor deviations caused by the strain effect thus will not affect our discussion and conclusion. The calculated L are generally relatively higher or close to the corresponding maximum experimental data. In principle, the well-established ab initio BTE approach predicts the upper limit of L, representing that of perfect crystals. Prior ab initio calculations have reproduced experimental measurements for many materials [1] [2] [3] [4] [5] [6] [7] , many of which were isotropic and for which high-quality samples were available. Experimental results may vary substantially due to sample impurities, geometries and measurement techniques. For anisotropic materials, the determination of the in-and cross-plane thermal conductivity on the same sample can be challenging.
Impurities may have a significant impact on the measured thermal conductivity values. Although the purity of currently synthesized samples can be larger than 99%, impurity scattering may still significantly suppress phonon transport, particularly for materials with high thermal conductivities.
As a typical example, 0.1% boron impurities in WS2 can decrease the In and Cross to 114.6 and 
